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oxide, a silicon nitride, or the like, forming the 
mechanical structure of a detector part 10 and the 
insulation film 130 also serves as an interlayer 
insulation film between the wires 31, 32. A metal 
reflection film 70 is provided on an insulation 
film 80 below the bolometer film 11 and forms an 
optical resonance structure in conjunction with 
the detector part 10 in order to increase 
absorption of infrared rays at the detector part 
10. Since two or more wires are arranged in one 
supporting leg 20, the number of the supporting 
legs can be decreased and the sensitivity can be 
enhanced because heat dissipation from the 
detector part 10 is reduced. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the two-dimensional infrared solid state image 

pickup device which used the thermal type infrared detector. 

[0002] 

[Description of the Prior Art]Drawing 1 2 is a perspective view showing an example of the 
structure of the conventional pixel of the two-dimensional solid state image pickup device using 
the bolometer from which the resistance which is a thermal type infrared detector changes at 
temperature. For example, on the substrate 1 which consists of semiconductors, such as 
silicon, the infrared-detector part 10 containing the bolometer thin film 1 1 separates space, and 
is provided. The two support saddles 21 and 22 float and raise the infrared-detector part 10 
from a silicon substrate. The metallic wiring 31 and 32 sends current through the bolometer 
thin film 11. 

ON of current and OFF are controlled by a detector circuit. 

[0003]Next, operation of the two-dimensional infrared solid state image pickup device using 
this thermal type infrared detector is explained. Infrared rays enter from the side in which the 
photodetector part 10 exists, and are absorbed in the photodetector part 10. The energy of the 
infrared rays absorbed in the photodetector part 10 is changed into heat, and raises the 
temperature of the photodetector part 10. It depends for a rise in heat on the quantity of the 
entering infrared rays (it depends on the temperature and the emissivity of an image pick-up 
subject for the quantity of the entering infrared rays). Since the quantity of a rise in heat can be 
known by measuring change of the resistance of a bolometer thin film, the quantity of the 
infrared rays which the image pick-up subject is emitting can be known from change of the 
resistance of a bolometer. 
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[0004] 

[Problem(s) to be Solved by the lnvention]lf the temperature coefficient of resistance of a 
bolometer thin film is the same, the resistance change obtained by infrared incidence of such 
same quantity that the rise in heat of a photodetector part is large will become large, and 
sensitivity will become high, but. In order to make a rise in heat high, it is effective to make as 
small as possible the heat which escapes from the photodetector part 10 to the silicon 
substrate 1, for this reason the support saddles 21 and 22 are designed make thermal 
resistance as small as possible. It is also important to make calorific capacity of the 
photodetector part 10 small so that the temperature damping time constant of the 
photodetector part 10 may become short compared with the frame time of an image sensor It 
is also effective in raising sensitivity to enlarge area of the photodetector part 10 used as the 
portion which receives infrared rays. However, in the conventional structure, since the heat 
from the one photodetector part 10 escaped from the two support saddles 21 and 22 and went, 
the temperature of the photodetector part did not fully rise but had checked high sensitivity- 
ization. 

[0005]That there are many support saddles checks high sensitivity-ization. Drawing 13 is a top 
view of the structure shown in drawing 12, and the area occupied in the pixel of the 
photodetector part 10 which receives infrared rays by referring to this figure, and the support 
saddles 21 and 22 is considered. The width on the pattern formation it is decided in the margin 
(twice of the margin of one side) of the width of the wiring 31 and 32, wiring, and the pattern of 
the insulator layer which forms a support saddle that the width of a support saddle will be, It is 
decided in consideration of two of the width (in this case, thickness is also related) decided 
only by the mechanical strength which supports the detector section 10 in midair through a 
manufacturing process. Heat will escape to a substrate through two support saddles decided 
by this width. In drawing 13, the wiring 31 and 32 is connected to readout circuitry through the 
contacts 121 and 122. Although a detector section or another support saddle is arranged via a 
required opening at the both sides of a support saddle on pattern formation, if all required 
openings are the same, it is necessary to assign three openings per pixel. Therefore, the width 
of the lengthwise direction in a figure of the detector section 10 becomes what lengthened the 
width of support-saddle 2 duty, and the width of three openings from a pixel lengthwise 
direction pitch, and receives design restriction. The width assigned to the drawing 
perpendicular direction of the photodetector 10 became the value which lengthened the width 
for three openings required between the width of the support saddles 21 and 22 of two duties, 
and a support saddle, a detector section, and support saddles from the picture element pitch, 
has given restriction to the area of the photodetector part 10, and had checked high sensitivity- 
ization. The purpose of this invention is to provide the infrared solid state image pickup device 
of high sensitivity. 
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[0006] 

[Means for Solving the Problem]The 1st two-dimensional infrared solid state image pickup 
device concerning this invention, It is an infrared solid state image pickup device which is 
provided with a thermal type photodetector part supported by a support saddle with big thermal 
resistance on a semiconductor substrate, and detects a characteristic change of a thermal type 
detector by infrared incidence through wiring in a support saddle, and two or more wiring has 
been arranged in at least one support saddle. Preferably, in this infrared solid state image 
pickup device, in at least one support saddle, two or more wiring laminates and is arranged. 
Preferably, in this infrared solid state image pickup device, in at least one support saddle, two 
or more wiring is parallel and is arranged. Preferably, in an above-mentioned infrared solid 
state image pickup device, it is arranged so that what is located in the bottom among 
laminated wiring may occupy area of most under a thermal type detector, setting to an above- 
mentioned infrared solid state image pickup device preferably - two laminated wiring ~ a 
thermal type detector ~ ****** - it is arranged like. 

[0007]The 2nd infrared solid state image pickup device concerning this invention, It has a 
thermal type photodetector part supported by a support saddle with big thermal resistance on a 
hollow part provided into a semiconductor substrate, and it is an infrared solid state image 
pickup device which detects a characteristic change of a thermal type detector section by 
infrared incidence through wiring in a support saddle, and two or more wiring is arranged in at 
least one support saddle. Preferably, in this infrared solid state image pickup device, in at least 
one support saddle, two or more wiring laminates and is arranged. Preferably, in this infrared 
solid state image pickup device, in at least one support saddle, two or more wiring is parallel 
and is arranged. Preferably, in an above-mentioned infrared solid state image pickup device, it 
is arranged so that what is located in the bottom among laminated wiring may occupy area of 
most under a thermal type detector, setting to an above-mentioned infrared solid state image 
pickup device preferably - two laminated wiring ~ a thermal type detector ~ ****** - it is 
arranged like. 
[0008] 

[Embodiment of the lnvention]Hereafter, this embodiment of the invention is described with 
reference to an attached drawing. 

Embodiment 1. drawing 1 is a graph perspective view in which the resistance which is a 
thermal type infrared detector shows 1 pixel of structure of the two-dimensional infrared solid 
state image pickup device of Embodiment 1 using the bolometer which changes at 
temperature, and drawing 2 is a graph sectional view in alignment with the current route of this 
infrared solid state image pickup device. In drawing 2, since it is easy, this invention and the 
directly unrelated signal readout circuitry provided on the substrate 1 are omitted. In a two- 
dimensional solid state image pickup device, the pixel shown in drawing^ drawing 2 is 
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arranged at two dimensions. 

[0009]ln the structure shown in drawing 1 and drawing 2 , the infrared-detector part 10 contains 
the bolometer thin film 1 1 from which resistance changes at temperature. The infrared-detector 
part 10 separates the substrate 1 and the space 90 which consist of semiconductors, such as 
silicon, for example, and is provided. The insulator layer 80 is formed on the substrate 1, the 
one support saddle 20 with big thermal resistance is fixed on the insulator layer 80, and the 
infrared-detector part 10 is floated and raised from the silicon substrate 1. That is, the infrared- 
detector part 10 is supported above the substrate 1 by the one support saddle 20. The 
infrared-detector part 10 consists of five layer systems by which the metallic wiring 32 
connected to the insulator layer 1 10, the metallic wiring 31, the insulator layer 130, the 
bolometer film 1 1 , and it from the bottom and the insulator layer 100 were laminated one by 
one. The metallic wiring 31 and 32 is electrically connected to the both ends of the square 
bolometer film 11. The support saddle 20 also consists of five same layer systems, and two or 
more metallic wiring (this embodiment 2) 31 and 32 for sending current inside the one support 
saddle 20 at the bolometer thin film 1 1 is arranged. The insulator layers 100, 110, and 130 
consisted of silicon oxide, a silicon nitride film, etc. which form the mechanical structure of the 
support saddle 20 and the detector section 10, and the duty of the interlayer insulation film of 
the wiring 31 and the wiring 32 has also achieved the insulator layer 130. On the substrate 1, a 
two-dimensional matrix is formed of the signal wire 50 and the readout circuitry control clock 
bus line 60, and the readout circuitry 40 is established in each intersection of the signal wire 50 
and the readout circuitry control clock bus line 60. The support saddle 20 is attached to the 
substrate 1 on the signal wire 50 by this embodiment. In the portion by which the support 
saddle 20 is connected to a substrate, the metallic wiring 31 and 32 lets the contact holes 121 
and 122 established in the insulator layers 130, 110, and 80 pass, and is connected to the 
signal readout circuitry 40 on the silicon substrate 1 which is not illustrated. In this signal 
readout circuitry 40, the metallic wiring 31 is connected to a control clock line via a switch 
transistor, and the metallic wiring 32 is connected to a signal wire. A switch transistor performs 
ON of current which flows through the wiring 31 and 32 and the bolometer thin film 1 1 , and 
OFF according to the clock signal from a control clock line. The metal reflection film 70 is 
formed on the insulator layer 80 at the position to which the bolometer film 1 1 is equivalent 
caudad, builds the detector section 10 and optical resonance structure, and increases 
absorption of the infrared rays in the detector section 10. In order to help infrared absorption, a 
thin metal infrared absorption film may be formed in the detector section 10. Since this two- 
dimensional infrared solid state image pickup device considered it as the structure which has 
arranged two or more wiring in the one support saddle 20 so that clearly [ in drawing 1 and 
drawing 2 ], the number of support saddles can be reduced conventionally, the heat which 
escapes from the detector section 10 and goes decreases, and sensitivity can be made high. 
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[0010]Drawing 3 is the top view which excluded the portion related to the metallic wiring 31 in 
the element structure shown in drawing 1 and drawing 2 , and dravying 4 is the top view which 
excluded the portion about the metallic wiring 32 by the element structure indicated to be 
drawing 1 to 2, The upper wiring 32 has touched in the portion at the left end of the bolometer 
film 11, as shown in drawm^^^^^ and the lower wiring 31 touches the bolometer film 11 in the 
right end portion, as shown in drawing 4 . Since this two-dimensional infrared solid state image 
pickup device can reduce the number of support saddles conventionally so that clearly [ in 
drawing 3 and drawing 4 ] , the area assigned to the detector section 10 can enlarge only the 
part whose number of support saddles decreased compared with the former. It is effective in 
also being able to assign the area equivalent to the sum of the area of the portion equivalent to 
the opening between the area, support saddle, and detector section which the support saddle 
of the portion which decreased occupied to a photodetector part, enlarging a numerical 
aperture, and high-sensitivity-izing. 

[001 1]Next, infrared detection operation of the pixel of the two-dimensional infrared solid state 
image pickup device using the thermal type infrared detector by this embodiment is explained. 
Infrared rays enter from the detector section 10 side. The infrared rays which entered are 
absorbed by the detector section 10, and raise the temperature of the detector section 10. The 
rise in heat of the detector section 10 is detected by the resistance change of the bolometer 
film 11. Infrared rays are detected by detecting in the signal read circuit which formed this 
resistance change on the silicon substrate through the wiring 31 and 32 and the contacts 121 
and 122. The reflection film 70 and the detector section 10 form optical resonance structure, 
and are raising the efficiency of infrared absorption. 

[0012]Embodiment 2. drawing 5 and drawing 6 are the top views equivalent to drawing 3 of the 
diagrammatic sectional view in alignment with the current route of the pixel of the two- 
dimensional infrared solid state image pickup device using the thermal type infrared detector of 
Embodiment 2 by this invention, and Embodiment 1. In this structure, as shown in drawing 6, 
the lower layer metallic wiring 32 is spread and formed from the bolometer film 1 1 under the 
bolometer film 11, and the reflection film formed with the element of Embodiment 1 is removed. 
About others, it is the same as the element of Embodiment 1. 

[0013]ln the portion located on the bolometer film 11 of the metallic wiring 32 in this structure, 
the metal electrode 32 is committing the reflection film. Optical resonance structure can consist 
of designing suitably the membrane type of the insulator layers 130 and 100 on the metal 
electrode 32, and the bolometer film 1 1 (and thin film metal infrared absorption film formed in 
one on metallic wiring of portions of a case), and thickness. In Embodiment 1 , with the height 
of the cave 90, the degree of the effect of optical resonance structure may change, the 
detector section 1 1 and the support saddle 20 may curve depending on membranous 
composition, and control is difficult. The effect of optical resonance structure is decided by 
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thickness of the thin film which is a solid, and it is easy to control by structure of this 
ennbodinnent, and stable. 

[0014]Embodiment 3, drawing 7 is the section structure in alignment with the current route of 
the pixel of the two-dimensional infrared solid state image pickup device using the thermal type 
infrared detector in which Embodiment 3 of this invention is shown. According to this 
embodiment, it has the form which sandwiched the bolometer film 1 1 shown in the 1st drawing 

drawing 2 of the embodiment by the electrodes 31 and 32. Namely, in the portion in 
which the bolometer film 1 1 exists, the infrared-detector part 10 is the structure which 
laminated the insulator layer 110, the metal electrode 31, the bolometer film 11, the metal 
electrode 32, and the insulator layer 100 from the bottom ~ superficial ~ the two electrodes 31 
and 32 ~ the bolometer film 1 1 ~ it is arranged so that the whole may be touched mostly. 
[0015]When it can do thinly as the material or infrared rays which infrared rays penetrate can 
penetrate the upper electrode 32 enough, the lower electrode 31 can be operated as a 
reflection film. In this case, although not illustrated, if a thin film metal infrared absorption layer 
is provided in the arbitrary portions located after the wiring 31, infrared rays can be absorbed 
more efficiently. When it cannot do thinly as the material or infrared rays which infrared rays 
penetrate can penetrate the electrode 32 enough, 32 which becomes an upper (light incidence 
side) electrode can be operated as a reflection film. In this case, although not illustrated, if a 
thin film metal infrared absorption layer is provided in the arbitrary portions located after the 
wiring 32, infrared rays can be absorbed more efficiently. 

[0016]ln the above-mentioned Embodiments 1-3, wiring of the detector showed two elements 
with the bolometer. However, even if it is a case where another detector which three or more 
wiring needs is used, in Embodiments 1-3, by laminating and arranging the - part or all to one 
support saddle, compared with structure, the number of support saddles can be reduced 
conventionally, and the same effect is done so. The above-mentioned Embodiments 1-3 
showed that by which wiring was laminated. However, although a thermal effect falls a little, 
even if it arranges wiring in one support saddle in parallel in Embodiments 1-3, it does the 
same effect so. 

[0017]Embodiment 4. drawing 8 is a graph perspective view in which the resistance which is a 
thermal type infrared detector of Embodiment 4 of this invention shows 1 pixel of structure of 
the two-dimensional solid state image pickup device using the bolometer which changes at 
temperature, and drawing 9 is a graph sectional view in alignment with the current route of this 
two-dimensional infrared solid state image pickup device. In drawing 8 and drawing 9 , since it 
is easy, this invention and the directly unrelated signal readout circuitry provided on the 
substrate 1 are omitted. In a two-dimensional solid state image pickup device, the pixel shown 
in drawing 8 and drawing 9 is arranged at two dimensions. In the structure shown in drawing 8 
and drawin^^^^^ although the infra red -detector part 10 is provided with the same structure as an 
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above-mentioned embodiment, and the substrate 1 and space which consist of 
semiconductors, such as silicon, similarly are separated and it is provided, the structures which 
separate space differ. The crevice (hollow part) 200 is formed in the upper part of the silicon 
substrate 1, and the infrared-detector part 10 is located above the crevice 200. The plane 
configuration of a circuit has a margin, and when readout circuitry for every pixel does not 
need to be laminated with a detector section, this structure with an easy structure is suitable. 
[0018]The one support saddle 20 with big thermal resistance floats and raises the infrared- 
detector part 10 from the silicon substrate 1, and supports above the substrate 1. However, 
unlike an above-mentioned embodiment, the infrared-detector part 10 and the support saddle 
20 are formed in the same height [ in / 1 / the same flat surface (i.e., a substrate) ].The 
infrared-detector part 10 and the support saddle 20 consist of five layer systems by which the 
metallic wiring 32 connected to the insulator layer 110, the metallic wiring 31, the insulator 
layer 130, the bolometer film 11, and it from the bottom and the insulator layer 100 were 
laminated one by one. The metallic wiring 31 and 32 is electrically connected to the both ends 
of the square bolometer film 1 1 . Two or more metallic wiring (this embodiment 2) 31 and 32 for 
sending current through the bolometer thin film 1 1 in the one support saddle 20 is arranged. 
The support saddle 20 is attached to the substrate 1 by this embodiment on the intersection of 
the signal wire 50 and the readout circuitry control clock bus line 60. In the portion by which the 
support saddle 20 is connected to a substrate, the metallic wiring 31 and 32 lets the contact 
holes 121 and 122 established in the insulator layers 130, 110, and 80 pass, and is connected 
to the signal readout circuitry on the silicon substrate 1 which is not illustrated. In this signal 
readout circuitry, the metallic wiring 31 is connected to a control clock line via a switch 
transistor, and the metallic wiring 32 is connected to a signal wire. A switch transistor performs 
ON of current which flows through the wiring 31 and 32 and the bolometer thin film 1 1 , and 
OFF according to the clock signal from a control clock line. 

[0019]Embodiment 5. drawing 10 shows the section structure in alignment with the current 
route of the pixel of the two-dimensional infrared solid state image pickup device using the 
thermal type infrared detector of another Embodiment 5 of this invention. Although the point 
that the structure of the infrared-detector part 10 and two or more metallic wiring 31 and 32 for 
sending current through the bolometer thin film 1 1 in the one support saddle 20 are arranged is 
the same as the case of a 2nd embodiment, At the point that the crevice 200 is formed in the 
silicon substrate 1, and the support saddle 20 is formed in the same height as the infrared- 
detector part 10, it is the same as that of a 4th embodiment. The plane configuration of a circuit 
has a margin, and when the read circuit for every pixel does not need to be laminated with a 
detector section, this structure with an easy structure is suitable. 

[0020]Embodiment 6. drawing 1 1 shows the section structure in alignment with the current 
route of the pixel of the two-dimensional infrared solid state image pickup device using the 
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thermal type infrared detector in which another embodiment of this invention is shown. 
Although the point that the structure of the infrared-detector part 10 and two or more metallic 
wiring 31 and 32 for sending current through the bolometer thin film 1 1 in the one support 
saddle 20 are arranged is the same as the case of a 3rd embodiment, At the point that the 
crevice 200 is formed in the silicon substrate 1, and the support saddle 20 is formed in the 
same height as the infrared-detector part 10, it is the same as that of a 4th embodiment. The 
plane configuration of a circuit has a margin, and when the read circuit for every pixel does not 
need to be laminated with a detector section, this structure with an easy structure is suitable. In 
the above-mentioned Embodiments 4-6, wiring of the detector showed two things with the 
bolometer. However, even if it is another detector which three or more wiring needs, in 
Embodiments 4-6, in laminating the - part or all, compared with structure, the number of 
support saddles can be reduced conventionally, and the same effect is done so. by the above- 
mentioned Embodiments 4-6, wiring was laminated and it was shown. However, although a 
thermal effect falls a little, even if it arranges wiring in one support saddle in parallel in 
Embodiments 4-6, it does the same effect so. 
[0021] 

[Effect of the lnvention]The infrared solid state image pickup device concerning this invention 
is provided with the thermal type photodetector part supported by the support saddle with big 
thermal resistance on a semiconductor substrate, It is an infrared solid state image pickup 
device which detects the characteristic change of the thermal type detector by infrared 
incidence through the wiring in a support saddle, and since two or more wiring is arranged in at 
least one support saddle, the number of support saddles can be reduced, the quantity of heat 
which escapes through a support saddle can be reduced, and high sensitivity-ization can be 
realized. Since it enabled it to reduce the number of support saddles, high sensitivity-ization is 
realizable by being able to reduce the area assigned to a support saddle, increasing the area 
of a detector section as a result, and raising a numerical aperture. Preferably, in this infrared 
solid state image pickup device, since two or more wiring has been laminated and arranged in 
at least one support saddle, the number of support saddles can be reduced. Preferably, in this 
infrared solid state image pickup device, since it was [ two or more wiring ] parallel and it has 
been arranged in at least one support saddle, the number of support saddles can be reduced. 
Preferably, in this infrared solid state image pickup device, since it is arranged so that what is 
located in the bottom among the laminated wiring may occupy the area of most under a 
thermal type detector, stable optical resonance structure can be constituted, using bottom 
wiring as a reflection film, setting to this infrared solid state image pickup device preferably ~ 
two laminated wiring ~ a thermal type detector - ****** - since it is arranged like, wiring of the 
upper part or the bottom can be used as a reflection film. The infrared solid state image pickup 
device concerning this invention is provided with the thermal type photodetector part supported 
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by the support saddle with big thermal resistance on the hollow part provided into the 
senniconductor substrate, It is an infrared solid state image pickup device which detects the 
characteristic change of the thermal type detector by infrared incidence through the wiring in a 
support saddle, and since two or more wiring is arranged in at least one support saddle, the 
number of support saddles can be reduced, the quantity of heat which escapes through a 
support saddle can be reduced, and high sensitivity-ization can be realized. Since it enabled it 
to reduce the number of support saddles, high sensitivity-ization is realizable by being able to 
reduce the area assigned to a support saddle, increasing the area of a detector section as a 
result, and raising a numerical aperture. Preferably, in this infrared solid state image pickup 
device, since two or more wiring has been laminated and arranged in at least one support 
saddle, the number of support saddles can be reduced. Preferably, in this infrared solid state 
image pickup device, since it was [ two or more wiring ] parallel and it has been arranged in at 
least one support saddle, the number of support saddles can be reduced. Preferably, in this 
infrared solid state image pickup device, since it is arranged so that what is located in the 
bottom among the laminated wiring may occupy the area of most under a thermal type 
detector, stable optical resonance structure can be constituted, using bottom wiring as a 
reflection film, setting to this infrared solid state image pickup device preferably -- two 
laminated wiring -- a thermal type detector -- ****** - since it is arranged like, wiring of the 
upper part or the bottom can be used as a reflection film. 

[Translation done.] 
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